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if it receives a response to none of them. 
The predetermined data pattern may be 
transmitted multiple times at different power 
levels and the response of the terminal 
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it fails to transmit an access request 
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TESTING MOBILE TF T^PRONE TERMINALS 

Technical Field 

This invention relates to a method and apparatus for testing a mobile telephone terminal. 

Known mobile terminal testers implement most of the communications protocol that a base 
station would use to communicate with the terminal, and interact with the terminal so as to 
measure its performance, for example, in terms of bit error rate and modulation quality. 
These testers are therefore relatively complicated both in terms of their hardware and 
software. 

An object of the invention therefore is to provide a simplified method and apparatus for 
testing mobile telephone terminals. 

Disclosure of the Invention 

This is achieved according to the present invention by using a predetermined transmitted- 
data pattern to trigger a response, preferably, an access request, from the terminal, and 
analysing the response to assess the performance of the terminal without responding to the 
terminal. The test apparatus does not therefore need to incorporate the associated hardware 
or software. 

The invention will now be described by way of example with reference to the 
accompanying drawings, in which: 

Description of the Drawings 

Figure 1 illustrates a conventional mobile ratio test set; 
Figure 2 illustrates a test set according to the invention; and 



Figure 3 illustrates an alternative embodiment of the invention. 
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Embodiments of the Invention 

The architecture required for a conventional mobile radio test set, as illustrated in Figure 1, 
comprises the following: 

1. The MMI at the top of the tree: This usually includes some form of display to 
inform the user of the current instrument and test status. Keys allow the user to 
implement the chosen test 

2. Layer 3 protocol: This layer forms messages for the mobile and interprets messages 
from the mobile. 

3. Layer 2 protocol: This layer's job is to ensure reliable transmission and reception 
of messages from/to Layer 3. For example, when sending a message to the mobile 
a response is usually made. If Layer 2 does not hear this response it will retransmit 
the message, on the assumption that the original transmission was not successful. 

4. Layer lb protocol: A subset of Layer 1. On the downlink this layer takes the Layer 
2 blocks and applies channel encoding to aid successful transmission on the air 
interface. On the uplink the reverse happens and channel decoding is used to reveal 
the Layer 2 message from the mobile. 

5. Layer la protocol (a subset of Layer 1): On the downlink this layer takes the binary 
information from Layer lb and modulates it to give baseband I and Q samples. For 
the uplink this layer receives IQ samples and demodulates them back to binary 
values, 

6. IQ modulator: On the downlink this takes the baseband IQ generated by Layer 1 and 
forms a signal at the correct carrier frequency using a local oscillator LOL 

7. ' IQ demodulator: The reverse of the IQ modulator - it takes the modulated carrier 

and derives IQ at baseband using a local oscillator L02. 

8. RF combiner where RF transmit/receive paths are combined into a single 
connection 9 of the antenna of the mobile telephone. 

When a mobile 10 is first connected to the test set, there needs to be a signal that it can 
recognise. For GSM this takes the form of the Broadcast Control Channel (BCCH) in the 
downlink 11. There are a number of constituent elements to this channel: 
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(a) Frequency Control Channel (FCCH) 

(b) Synchronisation Channel (SCH) 

(c) System Information Messages 
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The mobile 10 uses the FCCH and SCH to synchronise to the test set emulation of a 
basestation, allowing it to demodulate and interpret the System Information Messages. 
Once it has done this, it may attempt to register with the test set This registration process 
is initiated by the mobile 10 when it sends an Access burst on the Random Access Channel 
on the uplink 12. The test set demodulates the Access burst and responds. A brief series 
of messages pass between the test set and mobile as they exchange and verify system 
information. 

Once a mobile 1 0 is registered, it is then possible to initiate a call to/from the mobile which 
will allow parametric tests of the mobile's transmitter and receiver. 

The need to interact in real-time with the mobile leads to a complicated software/hardware 
architecture. 

The invention simplifies the test set architecture by appreciating that a considerable amount 
of testing can be done by simply getting the mobile 10 to send an Access burst on the 
Random Access Channel. The invention achieves this with the architecture as illustrated in 
Figure 2. 

The IQ mod ulato r 6 remains with its associated Local Oscillator (LOl), but the IQ data 
applied to it is no longer coming from a conventional Layer 1, 2, 3 architecture. Instead, a 
fixed Broadcast Control Channel is stored in a memory 13 as IQ samples. These are 
clocked out by an address generator 14 and applied to the IQ modulator 6. 

Alternatively, the predetermined pattern may be generated using a subset of the protocol 
stack 2 to 5, for example, stored data symbols may be processed by a baseband modulator, 
which is a subset of Layer la, before being applied to the IQ modulator 6. 
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The mobile 1 0 responds to the fixed BCCH by sending an Access burst but it does not get a 
reply. The test set uses a power detector 15 to determine whether the mobile makes a 
transmission and this may be indicated to lie user on a display 16. The power detector 15 
may simply determine whether or not the transmission power is above a threshold level or 
may determine the actual transmission power level and report this to the display 1 6. 

Alternatively, the access burst may be captured by a radio frequency receiver and analysed. 
The analysis may determine modulation qualify, such as vector value, and report this or a 
comparison with allowable limits; or the analysis may determine spectral characteristics, 
such as adjacent channel power, occupied bandwidth and spurious signals, and report this 
or the comparison with allowable limits; or the analysis may determine the power envelope 
against time and compare this with a mask defining upper and lower allowable limits. 

When the mobile 10 foils to get a reply to its Access burst it will try again a number of 
times, before searching for another signal. 

The information in the stored BCCH tells the mobile the power level at which to transmit 
its Access burst, and the number- of burst retries to perform. So, a number of different 
BCCH can be stored and selected to test the mobile's power level control. 

Placing an attenuator in the downlink would vary the output level from the test set to the 
mobile. This allows measure of sensitivity - slowly lowering the output power until the 
mobile no longer transmits Access bursts. 

The test set may be connected directly to an antenna connector on the mobile phone 10 
using a cable 9, as in the prior art of Figure 1. 

An alternative option, rather than cable connection 9 between the test set and the mobile, is 
to use a coupler 17, as illustrated in Figure 3 . 

The coupler 17 makes a connection to the mobile 10 over the air interface rather than 
through a piece of cable. As such, the coupler 17 and mobile 10 may need to be screened 
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from other signals as shown by screening 18 in Figure 3. This makes sure that the mobile 
can only hear the test set signal. This approach then allows the test set to verify that the 
mobile's antenna is functioning correctly. 



Thus, comparing the invention with the conventional test sets, the use of a stored downlink 
data pattern (BCCH) instead of a complete protocol stack, requires a lot less software 
development and does not require the complex signal, processing hardware of conventional 
test sets. 

The test set according to the invention is simpler, cheaper and more robust which makes it 
suitable for widespread use, for example, in retail outlets which sell mobile telephones. 
The retail outlets can then check a mobile to see if it is faulty before returning it to a more 
expensive repair centre. 

The invention has been described above with reference GSM, but there are no reasons why 
the invention is not applicable to other systems such as Wideband CDMA. 
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L A method of testing a mobile telephone terminal (10) comprising the steps of 
transmitting to the terminal on a downlink (1 1) a predetermined data pattern (13) which it 
will recognise and which will prompt it to transmit an access request on an up link (12), and 
receiving the access request and analysing it (15) to assess the performance of the terminal 
(10) without responding to the terminal. 

2. A method as claimed in claim 1 in which multiple predetermined data patterns are 
provided for testing the terminal under different operating conditions, each data pattern 
prompting a different response from the terminal in transmitting an access request. 

3. A method as claimed in claim 2 in which said multiple predetermined data patterns 
are such that they each prompt the terminal to transmit an access request at a different 
power leveL 

4. A method as claimed in claim 2 or 3 in which said multiple predetermined data 
patterns are such that they each specify a different maximum number of times the terminal 
should send an access request if it receives a response to none of them. 

5. A method as claimed in any one of the preceding claims in which said 
predetermined data pattern is transmitted multiple times at different power levels and the 
response of the terminal analysed to determine a threshold at which it fails to transmit an 
access request 

6. A method as claimed in any one of the preceding claims in which said 
predetermined data pattern is transmitted to the terminal on a cable connection. 

7. A method as claimed in any one of claims 1 to 5 in which said predetermined data 
pattern is transmitted to the terminal over an air interface. 
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8. A method as claimed in claim 7 in which the air interface is screened from other 
signals. 

9. A method as claimed in any of the preceding claims in which the access request is 
analysed by a power measurement 

10. A method as claimed in any one of claims 1 to 8 in which the access request is 
analysed by a modulation quality measurement 

11. Test apparatus for testing a mobile telephone terminal (10), the test apparatus being 
adapted to transmit a predetermined data pattern (13) on a downlink (11) to prompt a 
response from the terminal (10) in the form of an access request on an uplink (12), the test 
apparatus being adapted to analyse (15) the access request and produce a test result (16) 
without further responding to the terminal. 

12. Test apparatus as claimed in claim 1 1 which generates multiple predetermined data 
patterns for testing the terminal under different operating conditions of transmission power 
level and/or maximum number of access requests to be transmitted if there is no response 
to any of them. 

13. Test apparatus as claimed in claim 11 or 12 which is adapted to vary the power 
level at which it transmits said predetermined data pattern and to analyse the response to 
each from tihe terminal. 

14. Test apparatus as claimed in any one of claims 1 1 to 13 which is connected to the 
terminal to transmit said predetermined data pattern either by a cable connection or an air 
interface. 



15. Test apparatus as claimed in any of claims 11 to 14 which is adapted to analyse the 
access request by making a power measurement 
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16. Test apparatus as claimed in any of claims 11 to 14 which is adapted to analyse the 
access request by making a modulation quality measurement 



WO 03/075590 



1/3 



PCT/GB03/00925 



MM!/Controls 



i 



Layer 3 



i 



Layer 2 





L02 



A 






I.Q 






I.Q 






V 


IQ 




IQ 


demod 




mod'r 


J 


{ 










' 1 





o 



\ 



L01 



6 



RF Combiner 




□ 



10 



Fiq.1 



WO 03/075590 



PCT/GB03/00925 



2/3 




13 



IQ Memory 
and Generator 



I.Q 




LOI 



Fig, 2 



WO 03/075590 



PCT/GB03/00925 



3/3 



.14 



Address Gen 



IQ Memory 
and Generator 





13 




I.Q 


Display 




Power 
Detector 




IQ 

Mod'r 




o 



\ 



L01 



Coupler 



12 

JL 



10 



□ 



18 



Fig. 3 



INTERNATIONAL SEARCH REPORT 



Interna- ippileatlon No 

PCT/GB 03/00925 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 H04Q7/34 



According to international Palent Ctessflfcalton (IPC) or to both national cfasslflcallon and IPC 



B. FIELDS SEARCHED 



Minimum documantalbn searched (dassIBcallon system followed by ctasstflcalbn symbols} 

IPC 7 H04Q 



Documentation searched other than mlrimum documentation to the extent thai such documents are included in the fields searched 



Electronic daia base consulted during the International search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data, PAJ, INSPEC 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



CRallon of document, with bidteallon, wha/e apptoprtale, of the relevant passages 



Relevant todalmNo, 



WO 99 63764 A (NOKIA MOBILE PHONES LTD 
;VARJUS OLLI (FI); MALMIVIRTA KARI (FI); 
S) 9 December 1999 (1999-12-09). 
abstract 

page 1, line 2 - line 7 
page 5, line 18 -page 10, line 26 
figures 2,3,5 

W0 00 51380 A (NOKIA MOBILE PHONES LTD 
;NARVINEN TIM0 (FI); RIMPELAE RIKU (FI)) 
31 August 2000 (2000-08-31) 
abstract 



page 12, line 7 -page 17, line 2 
figures 2,5 



1,11 



2-10, 
12-16 



1,11 



2-10, 
12-16 



-/-- 



m 



Further documents are listed In the conllnuaUon of box a 



Patent family membra are listed In annex. 



Special categories of cited documents : 

'A* document defining the general state of the an which Is not 
considered to be of particular relevance 

'F earlier document bat published on or after the mtemattoneJ 
flflag date 

V document vrtitdi may throw doubts on prtoffly daunts) or 
which Is cited to estabBeh the publication dale of another 
citation or other special reason (as speoHted) 
'O* documenl reTeninc, lo an oraJ disclosure, use, exhlbfttonor 
other means 

■P* documenl published prior to the International tUno dale but 
laterihan the prtorJiydate ctalmad 



T toler document published after the International Rung dale 
or priorfiy dale and nol in conlBrt vjutlh the application but 
cued to understand the principle or theory underlying the 
Invention 

'X 1 document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
tnvoive an tnvenlhre step when the documenl Is taken alone 

■V document cf particular relevance; the claimed Invention 
cannot be considered to Involve an Inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skffied 
to the art 

*&* document member of the same patent family 



Dale of the actual compieaon of the International search 



30 May 2003 



Date of malting of the International search report 

17/06/2003 



Name and mall] no address of the ISA 

European Patent Office, P.B. 581 8 Patentlaan 2 
NL-2280 WRSswiJk 
Tel (431-70) 340-2040, Tx. 31 651 epo nl 
Fax (+31-70) 340-3016 



Authorized officer 



Rabe, H 



INTERNATIONAL SEARCH REPORT 



Intern at ipptlcatton No 

PCT/fct* 03/00925 



C^Conttnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ■ Clalton or documert, wHh IraflcatJao^where appropriate, of the relevant passages 



Retevart to claim Na 



US 6 272 337 Bl (CASSANOVA JEFFREY P ET 
AL) 7 August 2001 (2001-08-07) 
abstract 

column 3, line 41 -column 4, line 36 
figure IB 

"3GPP; Techmnical Specification Group 
Terminals; Common Test Environment for 
User Equipment (UE) Conformance Testing 
(Release 1999)" 
3GPP TS 34.108 V3.5.0, 

September 2001 (2001-09), XP002242876 
Sophia Antipolis FR 
paragraph 7 



1-16 



1,11 



Foim PCT/ISA/210 (continual] on of easond sheet) (My 1 B82) 



INTERNATIONAL SEARCH REPORT 

cation on patent family members 



Interna Application No 

PCT/GB 03/00925 



Patent document 




Publication 




Patent family 


PubflcaflDn 


cited In search report 




date 




members) 


date 


WO 9963764 


A 


09-12-1999 


FI 


981267 A 


04-12-1999 








AU 


4619799 A 


20-12-1999 








CN 


1311965 T 


05-09-2001 








DE 


19983271 TO 


12-07-2001 








EP 


1082866 A2 


14-03-2001 








ES 


2181570 Al 


16-02-2003 








WO 


9963764 A2 


09-12-1999 








GB 


2354408 A ,B 


21-03-2001 








JP 


2002517961 T 


18-06-2002 


WO 0051380 


A 


31-08-2000 


FI 


990390 A 


24-08-2000 








AU 


2675500 A 


14-09-2000 








CN 


1341335 T 


20-03-2002 








EP 


1155586 Al 


21-11-2001 








WO 


0051380 Al 


31-08-2000 








JP 


2002538694 A 


12-11-2002 



US 6272337 Bl 07-08-2001 NONE 



I^PCTJlSW21B(pa\ari>lamlVerMX)Wi* 1832) 



